At a Glance Commentary

Scientific background of the subject
Anemia and micronutrient deficiencies among children continue to be major public health challenges in most developing countries. There is lack of data on the status of cobalamin and folate deficiencies among children in the age group of 12-59 months in India. There are also only a few studies available in the international scenario.
What this study adds to the field
This study adds to the existing knowledge. It provides lead to the scientists working in the field of etiology of anemia that cobalamin and folate deficiencies may be linked to anemia. This study contributes to our understanding that cobalamin and folate deficiencies may also be responsible in the causation of anemia. It suggests policy makers and stakeholders to consider the addition of cobalamin along with folic acid to the iron tablets which are being distributed for combating anemia in the communities. the household. This had been earlier utilized by the NFHSs in India. [1] Current morbidity status of each child was assessed by diagnosing the morbid conditions such as diarrhea, fever, respiratory infection, ring worm, measles, mouth ulcer, dysentery, upper respiratory tract infection (URTI), etc. during the last 24 h at the time of the interview. The children suffering from any morbidity at the time of survey were excluded.
Pattern of dietary consumption of the each child was assessed with the help of the food frequency questionnaire (FFQ) method. This m ethod obtains retrospective information on the pattern of consumption of the food items categorized into major food groups like cereals/grains (wheat and rice), pulses and legumes, green leafy vegetables, roots and tubers, other vegetables, fruits, milk, milk products, eggs, flesh foods, nuts and oil seeds, fats and oils, and sugar/jaggery at a defined period in the past. The common food items consumed by the children were listed so that the mothers could be facilitated to comprehend and recall the food items consumed by their children. The mother of the child was enquired about the frequency of intake of the food items of specific food groups during the last 6 months of the survey. The frequency of consumption was assessed under four categories: (1) Number of days per week (1-7 days), (2) once per 15 days, (3) once per month, and (4) never.
Collection of blood sample
Non-fasting venous blood samples were collected from each child for the estimation of serum cobalamin and folate levels. The blood samples were collected from 8 a.m. to 12 noon and transported to the field laboratory. Samples were centrifuged at 2500-3000 rpm for 10-15 min to separate serum. The serum samples were then transported to the Central Laboratory and stored at -70°C.
The serum C-reactive protein (CRP) level was estimated in each sample using high-sensitivity CRP enzyme-linked immunosorbent assay (ELISA). The blood samples with CRP values 8.2 mg/l and above were excluded for the estimation of serum cobalamin and folate.
Criteria for cobalamin and folate deficiencies
According the World Health Organization (WHO), serum cobalamin level of less than 203 pg/ml and serum folate level of less than 4 ng/ml are the cut-offs in children that show deficiency . [2] The data were statistically analyzed using SPSS-22.0 (International Business Machine (IBM) Statistical Package for Social Sciences Statistics Version 22.0, Institute of Liver and Biliary Sciences, New Delhi). The variables were categorized into two to four groups depending on the variable and its response. After categorization of data, the descriptive statistics (frequency distribution and percentages) were calculated. The estimation of cobalamin and folate levels in serum was carried out in the National Accreditation Board for Testing and Calibration Laboratories (NABL) accredited laboratory, "Centre for Promotion of Nutrition Research and Training with special reference to North-East, Tribal and Inaccessible Population" of Indian Council of Medical Research (ICMR), New Delhi. Standard laboratory methods were used for the estimation of serum cobalamin and folate levels. Serum folate was determined by the radioimmunoassay (RIA) method and serum cobalamin by the radioisotopic method. [3] [4] [5] The study was ethically approved by the ethics committee of the All India Institute of Medical Sciences, New Delhi. Written informed consent was obtained from either of the parents of each child. Details of the study were given in writing and also read out aloud in front of parents (in case of illiterates) in the presence of a witness. The children of those parents who gave consent for their participation were enrolled in the study.
RESULTS
A total of 470 children were included in the study. The proportion of male and female children was almost equal. Estimation of cobalamin and folate was done in the serum samples of 469 and 416 children, respectively. The median levels (interquartile range) of serum cobalamin and folate were found to be 275 (202-427) pg/ml and 3.02 (2.02-4.94) ng/ml, respectively. The median folate levels were insignificantly low among the cobalamin-deficient children. However, the median cobalamin levels were found to be insignificantly high among the folate-deficient children (p > 0.05) [ Table 1 ].
In the present study, cobalamin deficiency was found in 180/416 (38.38%) children (36.8% among boys and 40% among girls) [ Table 2 ]. The subjects belonging to low On multiple logistic regression analysis, it was found that children belonging to low SLI, SC, ST, and OBC, and not consuming flesh in diet were more deficient [ Table 3 ].
In the present study, folate deficiency was found in 263/416 (63.22%) children. It was equally prevalent among boys (65.4%) and girls (60.9%) [ Table 4 ]. The subjects belonging to high SLI (75.4%) were more folate deficient when compared to those belonging to medium SLI (62.4%) and low SLI (60.6%) (p = 0.11). About 50% of SC subjects were folate deficient. Folate deficiency was less amongst children consuming foods regularly with low sugar, more eggs, less fats and oils, less milk and milk products, and fewer nuts. Folate deficiency was more prevalent in vegetarian (74.3%) subjects as compared to non-vegetarian (59.1%) subjects (p = 0.004). On multiple logistic regression analysis, it was found that children on vegetarian diet with high consumption of milk, fats, and oils were more deficient [ Table 5 ].
DISCUSSION
The present study was conducted to assess the prevalence of cobalamin and folate deficiencies amongst children in the age group of 12-59 months. The overall prevalence of cobalamin deficiency was found to be 38.38% (95% CI: 34.1-42.8%). Two previous studies from India have reported lower prevalence of cobalamin deficiency (9% and 14.4%, respectively) as compared with the results of present study. [6, 7] However, higher prevalence of cobalamin deficiency of 50% has been reported in another earlier study. [8] The prevalence of folate deficiency was found to be 63.22% (95% CI: 58.5-67.7%). An earlier study conducted amongst children of similar age group documented a folate deficiency of 33%. [6] This variation could be due to the different cut-offs utilized for classification of children with folate deficiency. Earlier studies have also documented a prevalence of 62% and 65%. [7, 8] In the present study, 13.5% children had concomitant prevalence of cyanocobalamin and folate deficiencies. This finding indicates that cobalamin and folate deficiencies could be independent etiological factors in the causation of nutritional anemia amongst young children. Contd...
The present study was undertaken in children who consumed a cereal-based diet which provides about 90% of the calories. The cobalamin and folate deficiencies in children could possibly due to lack of variety in the foods consumed and an overall inadequate food intake.
Conclusion
The findings of the present study revealed the high prevalence of cobalamin and folate deficiencies amongst children under 5 years of age and belonging to low income group in India. In view of the role of cobalamin and folate deficiencies in anemia, there is a need to have more scientific evidence on the prevalence of cobalamin and folate deficiencies in different regions of India so that public health intervention can be initiated at the national level.
